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Fieure 25.—Average daily weight gains of all five classes of cattle by intensities
of grazing and years.

Lactating and pregnant cows gained less throughout the experiment
(by 0.23 and 0.50 pound daily, respectively) on the 65-percent intensity of
utilization than on the 53-percentintensity. Other classes of cattle were not
significantly affected by this difference in intensity. Since pregnant cows
calved in the pastures and were lactating at least part of the time, it is
obvious that cows having suckling calves were the most sensitive class of
cattle in response to grazing intensity in this study. This class of cattle
naturally requires the most forage, but the supply becomes progressively
more limited as grazing intensity increases. For other classes of cattle,
utilization can approximate 65 percent without seriously affecting
individual gains. Indirectly, these findings support those of Johnstone-
Wallace and Kennedy (1944) indicating that forage consumption (hence
animal gain) declines when the amount of available forage is reduced.

Based on these results, utilization of crested wheatgrass during spring
grazing of about 60 days should be lighter than 65 percent for maximum
gains by lactating cows. Cows that calved on lightly grazed units entered
the summer range 30 pounds heavier than cows calving on moderately
grazed units and 73 pounds heavier than cows calving on heavily grazed
units. In comparison, cows that entered lightly grazed units with calves at
their sides gained 14 pounds more than similar cows on moderately grazed
units and 69 pounds more than cows on heavily grazed units. The small
deficiencies between the light and moderate grazing were likely made up on
the summer range, but this point was not checked. Certainly, the larger
deficiencies resulting from heavy grazing would be made up more slowly
than those from moderate grazing.

Daily gains averaged least under the rotation system (fig. 27), but the
reasons are not well understood. Likely they relate to changing the
quantity and quality of available forage during the grazing season rather
than the mere effects of moving animals from one unit to another. MecIlvain
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F1aURE 26.—Average daily weight gains for five classes of cattle relatéd to three
intensities of spring grazing.

and Savage (1951) found on native range that shifting cattle more
frequently improved daily gains under rotation grazing.

Of the four systems of grazing, removal from pastures 10 days early
produced the highest daily gains over the years. This early removal
affected yearlings and calves less than it did the older classes (fig. 28).
These observations confirm findings by Williams and Post (1945) that
daily gains of animals are greatest in early spring and tend to decrease as
crested wheatgrass matures toward the end of the season.

Gains per Acre

Animal gains per acre over a period of years provide another effective
evaluation of grazing treatments. The total gains per acre were adjusted for
initial different carrying capacities of the pastures by covariance analyses
using the 1947 data as the X variable.

Analyses of variance of adjusted means show significant differences
between intensities of grazing, years, year by intensity, and year b
systems of grazing. The heaviest grazing intensity initially (1948, 1949,
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Fiaure 27.—Average daily weight gains of all five classes of cattle by systems

of grazing and years.
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F1oURE 28.—Average daily weight gains of all five classes of cattle under four systems
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1952) produced the most gain per acre (fig. 29). Although daily gains of
individual animals were lowest on heavy grazing, total gains per acre were
highest. Total gains associated with 80-percent utilization were about the
same as those from 65-percent utilization in 1950, and they were inter-
mediate between the medium and light intensities in 1951 and 1953. After
6 years, gains per acre for 80-percent utilization declined below those for
53-percent utilization; this indicated that forage production had been
decreased greatly by the heavy use year after year.

Over the 11-year period, gains produced per acre averaged 43.4, 39.7,
and 36.8 pounds for the medium, heavy, and light intensities, respectively.
Utilization on the lightly grazed pastures in the last 2 years of study
averaged approximately 55 percent—5 percent heavier than had been
planned; this would partly account for the relatively high gain per acre on
lightly grazed pastures in 1958.

There were no significant differences among systems of grazing for the
11 years. However, average gains per acre for the systems were: Rotation,
42.9 lbs.; delayed-10-days, 40.6; continuous, 39.0; and removed-10-days-
early, 37.3.

The rotation treatment produced the highest gains per acre in 7 of the
11 years (fig. 30). The delayed-10-days treatment showed the highest
gains in the other 4 years and otherwise followed closely the rotation
treatment except for 1955, 1956, and 1957. During these 3 years, cattle
used in the delayed-10-days system had better than average forage during
the 10 days before they were put on the pastures inasmuch as they were
Leld on good seeded range. Thus, they entered the experimental pastures
in better than average condition. The removed-10-days-early treatment
produced the lowest gains per acre in 7 of the 11 years.
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Fiaure 29.—Adjusted total gains in weight per acre for all five classes of cattle,
by intensities of grazing and years.
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¥1eurE 30.—Adjusted total gains in weight per acre for all five classes of cattle by
systems of grazing and years.

In general, cattle gains per acre support grass data on basal area and
yields at the end of the study (tables 4 and 5). Since there were no differ-
ences in daily gains of calves, yearlings, and dry stock between light and
moderate grazing, it is suggested that crested wheatgrass be grazed in the
spring by all classes of cattle at a utilization of 65 percent of the spring
growth of grass by weight. This initensity will give optimum caitle gains
per acre and maintain grass production. Delaying the start of grazing in the
spring will contribute toward maximum basal area and yields of grass. On
the other hand, shortening the grazing season toward the end of the spring
growing season will contribute toward maximum plant numbers. Incorpor-
ation of these principles into a management program should insure
maximum livestock production on crested wheatgrass range having a
climate similar to Benmore’s. A rotation system similar to that described
in this study includes both these principles. A good rule of thumb is to not
graze the same area at the same time every year.

Levels of Stocking

The yeariy total cattle-days per acre for the five classes of animals for
the 11 years averaged 20.2, 16.6, and 13.4 for the heavy, medium, and light
intensities of grazing, respectively, but trends in stocking over the 11-year
period warrant attention. Stocking level that produced 80-percent
utilization was greatly reduced during the course of the study (fig. 31).
This reduced stocking accounted for lower gains per acre (fig. 29); daily
gains per animal for this intensity remained in nearly the same proportion
to other intensities. Stocking levels for the other two intensities remained
fairly constant.

Removing cattle 10 days early did not permit carrying sufficiently
increased numbers to compensate for the shorter grazing period. Con-
versely, starting grazing 10 days later in the spring permitted a few
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Ficure 31.—Adjusted total cattle-days per acre for all five classes of cattle, by
intensities of grazing and years.

additional animals to graze. This compensated for the shorter grazing
period both in total gains and stocking levels. The numbers of cattle-days
per acre for the delayed-10-days and continuous treatments were similar
throughout the study.

Average numbers of cattle-days per acre for the 11 years for the four

systems of grazing were:

Rotation_ ... _________ 18.6
Continuous._ _ . ... _______._. 16.9
Delayed 10days_._________________ 16.6
Removed 10 daysearly._ .. ___.__.___ 14.7

This relative order was generally consistent throughout the study (fig. 32)
and parallels the total gains per acre (fig. 30).
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Ficure 32.—Adjusted total cattle-days per acre for all five classes of cattle, by

systems of grazing and years.
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Digestible Energy

Digestible energy per acre includes the energy for maintenance as well
as for gain. For this reason it has some advantage over gain per acre in
expressing the total production of a pasture.

Digestible energy produced per acre was calculated in megacalories for
each year of the experiment. The yearly trends of digestible energy for
intensity and systems of grazing were similar to those for gain per acre
(figs. 29 and 30). There was a significant interaction for digestible energy
(P < .01) between grazing intensity and year. This was mainly caused by a
decline in forage production under heavy intensity as time passed, while
forage production under moderate and light intensity remained about the
same. The 65- and 80-percent utilizations produced more digestible
energy than the 53-percent utilization for the 11 years (fig. 33). The
differences in amount of digestible energy produced under the four systems
of grazing for the 11 years were not significant, but the relationships were
similar to those for total gains per acre.

Fall Cattle Gains

Crested wheatgrass usually becomes dry and somewhat dormant during
the hot summer months of July and August. However, if summer moisture
is available, growth begins again in August or September and often
continues through the fall period. This condition existed during the 3
years when fall grazing was permitted. The original plan was to graze
pastures in both spring and fall, but fall grazing was discontinued on all
pastures, because there was inconsistent and inadequate forage available
on the heavily grazed pastures. Fall grazing on some but not all pastures
would have biased the results from the spring treatments. It is believed
that pastures grazed at medium or light intensity in spring could be grazed
every fall, at least lightly.

During the calibration year (1947) the pastures provided fall grazing
for about half the cattle that had grazed in the spring. Fall grazing lasted
for 41 days after cattle came off the National Forest summer range on
October 15. Calves and dry stock gained 1.88 pounds and 0.75 pounds per
day, respectively. During 54 days of fall grazing in 1949 (Oct. 20 to Dec.
15), calves and dry stock gained an average of 0.73 and 0.34 pounds daily.
In the fall of 1947 lactating cows lost an average of 0.04 pounds per day,
whereas in 1949 they lost an average of 0.22 pounds per day. The above
gains might not be possible in years of poor fall regrowth or when early
snows cover the ground.

Of the 3 years when fall grazing was permitted, highest daily gains were
achieved in 1952, when pastures were grazed for only the 30 days from
October 15 to November 14. Adult animals gained an average of 1.25
pounds daily, and calves gained 1.76 pounds. Lactating cows gained as
much as the dry stock that fall. On the basis of available forage in the fall
in both 1949 and 1952, pastures that had been utilized in the spring at 65
percent were stocked one-third less than the pastures utilized at 53 percent.
Pastures grazed heaviest in the spring received one-third lighter stocking in
the fall than those grazed at the medium intensity.

Cattle are fat when they come off the summer range and under these
conditions low gains are to be expected. It would probably pay owners to
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F1aure 33.—Adjusted digestible energy produced per acre, by three intensities
and four systems of grazing.

sell fat cattle when they come off the summer range, and use crested
wheatgrass pastures for the breeding herd or for stockers. There is no
assurance that fall grazing will be possible on pastures grazed in the spring,
because there is usually an inadequate amount of fall regrowth. However,
when forage is available in the fall, grazing is possible and additional
weight gains can be put on some classes of stock.

SUMMARY

The 11-year study (1948-58) of grazing crested wheatgrass range by
cattle at Benmore, Utah, used all 12 possible combinations of four systems
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of grazing at three intensities. The systems were designated as rotational,
continuous, continuous but delayed-10-days, and continueus but removed-
10-days-early. Pastures in the first two treatments were grazed by cattle
for approximately 60 days in the spring, and those in the latter two
treatments for approximately 50 days. Under the three grazing intensities,
utilization of crested wheatgrass averaged 53, 65, and 80 percent and left
stubble 3.8, 2.9, and 1.9 inches high, respectively, at the end of the
grazing season. Desired levels of utilization were achieved by removing or
adding cattle during the grazing season.

Grazing treatments were evaluated in terms of (1) vegetation response,
and (2) cattle response.

Vegetation response—After 8 years of treatment, before the drought
of 1956, pastures grazed most heavily had fewer large grass plants than
pastures grazed at lighter intensities. The rotation and removed-10-days-
early grazing systems produced more plants than either the delayed-10-
days or continuous treatments, suggesting that early removal of livestock
toward the end of the spring growing season contributed to greater
numbers of plants. In the rotation treatment, grazing terminated about 16
days early on a different section of rotation pastures each year. In certain
years at least, early removal was conducive to regrowth and added seed
production.

The drought in 1956 caused breaking up of some plant crowns into
smaller segments and thus tended to obscure the effects of treatment on
plant numbers. Because of this, differences in plant numbers that were
significant in 1956 were not statistically important in 1958, when the
study ended. However, in 1958, small plants (less than 1-inch crown
diameter) were most abundant on pastures grazed under the rotation and
removed-10-days-early systems at lightest intensity; this suggested that
differences in numbers of large plants would develop again.

Total basal area of live grass averaged greater under the light and
medium intensities than under 80-percent utilization. For systems of
grazing, it was greatest under rotational and delayed-10-days grazing and
least under the removed-10-days-early and continuous treatments.
Whereas early removal of animals toward the end of the spring grazing
period favored high numbers of plants, delayed grazing at the beginning
of the season favored total live basal area of grass. The rotation treatment
contained both features; the section where grazing terminated about 16
days early one year received about 16 days deferment from grazing at the
beginning of spring grazing the following year—a different section being
involved each year.

Grass production was reduced significantly by grazing at 80-percent
utilization. Although differences in yield between the four systems were
not, statistically significant, grass yields under heavy grazing tended to
remain higher under rotation and delayed-10-days systems than under
continuous and removed-10-days-early systems. Yearly grass yields were
correlated positively with winter-spring (November through May)
precipitation (0.94).

Big sagebrush and rubber rabbitbrush increased most on pastures grazed
at heavy intensity until the drought in 1956; but in 1957— a wet spring—
both species increased rapidly under all treatments. Pastures where grass
yields decreased most were those where big sagebrush spread most.
Rabbitbrush had little or no adverse influence on grass yields.

Cattle response.—Daily gains of cattle were influenced by intensities and
systems of grazing, classes of cattle, and years. Daily gains of all classes of
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animals were significantly less at 80-percent utilization than at 65 percent.
The difference between 53- and 65 -percent utilization did not affect dry
cows and steers, yearlings, and calves, but reduced daily gains of lactating
and pregnant cows. Pregnant cows that calved on lightly grazed units
entered the summer range 30 pounds heavier than cows calving on
moderately grazed units and 73 pounds heavier than cows calving on
heavily grazed units. Cows that calved before entering lightly grazed units
gained 14 pounds more than similar cows from moderately grazed units
and 69 pounds more than cows from heavily grazed units.

For systems of grazing, daily gains averaged highest for cattle removed
10 days early, and generally were lowest for cattle grazed under rotation.

Gains per acre over the 11-year period averaged 43.4, 39.7, and 36.8
pounds for the medium, heavy, and light intensities of utilization, respec-
tively. Although heaviest grazing produced the greatest gain per acre in
early years, after 6 years it produced the least gain per acre. Differences in
gain per acre between the four systems of grazing were not statistically
significant, but they tended to be highest under rotation and delayed-10-
days treatments.

Over the years, cattle-days per acre averaged highest for the heaviest
intensity of use, but the carrying capacity dropped greatly when compared
to the 53- or 65-percent intensities. The cattle-days per acre averaged
highest on rotational-grazed pastures and lowest on pastures where cattle
were removed 10 days early. Between these extremes, continuous and
delayed-10-days systems averaged nearly equal.

The digestible energy produced per acre followed the same trends as the
gains per acre.

During 3 years when fall grazing was applied, lactating cows nearly
maintained their weight, but young dry stock and calves gained weight.
Heaviest fall stocking was possible where spring use had been lightest.
Pastures utilized at 80 percent in spring could not be depended upon for
fall grazing; so fall grazing was discontinued. However, some fall grazing is
practicable on pastures utilized not more than 65 percent in the spring,
especially if regrowth is produced from summer storms.

It is recommended that crested wheatgrass used for spring grazing in the
intermountain region should be managed under a rotation system utilizing
about 65 percent of the herbage produced. This procedure will allow
maximum livestock gains per acre and maintenance of the forage resource.
At the same time it will allow some fall grazing, particularly in pastures
grazed during the first part of the spring season.
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COMMON AND BOTANICAL NAMES OF SPECIES

MENTIONED
Common name Species
False-dandelion_ - ______ Agoseris Raf. spp.

Fairway wheatgrass___._ Agropyron cristatum (L.) Gaertn.
Crested wheatgrass_____ A. desertorum (Fisch.) Schult.
Thickspike wheatgrass__A. dasystachyum (Hook.) Scribn.
Western wheatgrass_____ A. smithit Rydb.

Bluebunch wheatgrass___A. spicatum (Pursh) Scribn. and Smith
Slender wheatgrass_ _ ___ A. trachycaulum (Link) Malte.

Tall oatgrass.._________ Arrhenatherum elatius (L.) Presl.
Big sagebrush__________ Artemisia tridentata Nutt.

Loco . ________ Astragalus ctbarius Sheld.
Smooth brome.________ Bromus inermas Leyss.
Cheatgrass brome.______ B. tectorum L.

Rubber rabbitbrush_____ Chrysothamnus nauseosus (Pall.) Britt.
Douglas rabbitbrush.____C. viscidiflorus (Hook.) Nutt.

Hawksbeard.__________ Crepts L. spp.

Great Basin wildrye. . __Elymus cinereus Scribn. and Merr.

Low fleabane_ _________ Erigeron pumilus Nutt.

Snakeweed . - . _________ Gutierrezia sarothrae (Pursh) Britt. and Rusby

Halogeton_____________ Halogeton glomeratus (M. Bieb.) C. A. Mey.

Utah sweetvetch______._ Hedysarum boreale Nutt. var. utahense (Rydb.)
Roll.

Povertyweed._________. Iva azillaris Pursh

Clasping pepperweed.___Lepidium perfoliatum L.

Nevada lupine. . .______ Lupinus nevadensis (Heller) Muhl.

Indian ricegrass____.____ Oryzopsts hymenoides (R. & S.) Ricker

Hoary phlox___________ Phlox hooiz Rich. subsp. canescens (T. & G.)
Wherry

Longleaf phlox.________ P. longifolia Nutt.

Bulbous bluegrass. .. ___ Poa bulbosa L.

Sandberg bluegrass_ ____ P. secunda Presl.

Russian-thistle_________ Salsola kali L. var. tenuifolia Tausch.

Groundsel _____________ Senecio L. spp.

Squirreltail . . __________ Sitanion hystriz (Nutt.) J. G. Smith

Desert globemallow_____ Sphaeralcea ambigua A. Gray
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